In the present research work nano hydroxyapatite (nHAp) was synthesized by employing a microwave irradiation technique which endows good crystalline nHAp. Moreover, the nHAp composite with different amount of GNPs i.e. 01, 0.2, 0.3 and 0.5 wt % were synthesized by ball milling method and sintered at 1200 o C for 3 hours. The synthesized composite were characterized with the help of various characterizations techniques such as XRD, SEM, TEM and universal testing machine (UTM). Further, synthesized composite was tested for biological activities using MTT assay and ALP test. The dispersion of GNPs into nHAp significantly improves the mechanical properties of the composite material. After various testing, it is perceived that 0.5 wt % GNPs added with nHAp, composite shows the best mechanical properties rather than other synthesized composite samples. The composite 99.5HAp-0.5GNPs sample is highly porous and showed well interconnected morphology. The porosity of best mechanical sample is more than 20 %, which beneficial for orthopedic implants. The biological characterizations suggested that the composite 99.5HAp-0.5GNPs material can be applied for bone substitute materials and cell imaging applications.
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The XRD pattern of the pure GNPs is shown in Fig. 1 
